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Description
FIELD OF THE INVENTION

[0001] The present invention relates to a method for
making at least 2 kg (dry weight) of a lactic acid bacteria
composition formulated with from 1 % to 50% of ascor-
bate or ascorbic acid (w/w - dry matter) as antioxidant,
wherein the pH is controlled so 3 < pH < 8 during at least
the majority of the fermentation process by addition of a
base not comprising NH; (ammonia).

BACKGROUND ART

[0002] Lactic acid bacteria relate to a group of Gram-
positive, non-sporing bacteria, which carry out a lactic
acid fermentation of sugars.

[0003] Lactic acid bacteria are commercially widely
used for instance in the preparation of different food prod-
ucts such as e.g. yogurts.

[0004] Further, many lactic acid bacteria are probiotics
- i.e. live microorganisms which when administered in
adequate amounts confer a health benefit on the host
(e.g. a human).

[0005] A lactic acid bacteria product is commercially
often sold as a dried composition - e.g. a freeze dried
composition. The dried composition may e.g. be dried
pellets or a tablet (e.g. made from milled dried pellets).
[0006] Lactic acid bacteria (e.g. dried) to be used for
human or animal consumption are frequently formulated
with ascorbic acid or ascorbate such as e.g. sodium
ascorbate as antioxidant - sodium ascorbate e.g. im-
proves the storage stability of the lactic acid bacteria
product.

[0007] Sodium ascorbate is a salt of ascorbic acid (vi-
tamin C) and it has the common E-number E301 (see
EU food additive legislation). The structures of sodium
ascorbate and ascorbic acid are shown in figure 1 herein.
The article - L. Kurtmann et al., "Storage stability of
freeze-dried Lactobacillus acidophilus (La-5) in relation
to water activity and presence of oxygen and ascorbate";
Cryobiology (2009), doi:10.1016/j.cryobiol.2008.12.001
- was published on the Internet in December 2008.
[0008] The L. Kurtmann et al article describes that
when sodium ascorbate was present a pink/red color was
observed on the surface of dried Lactobacillus acido-
philus compositions/samples during storage (see e.g. the
abstract).

[0009] Such a pink/red color is unwanted - for instance
many consumers do not like such a pink/red color since
it may give an un-healthy "look" of the dried lactic acid
bacteria product.

[0010] During fermentation lactic acid bacteria makes
lactic acid - accordingly in order for not getting a too low
pH during production the pH is controlled during fermen-
tation by addition of a base.

[0011] Generally, the pH is controlled in order to have
a3 <pH < 8during atleast the majority of the fermentation
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process, since lactic acid bacteria generally do not grow
properly at pH below 3.

[0012] In the L. Kurtmann et al article L. acidophilus
(La-5®) from Chr. Hansen A/S was used. In the article it
is generically stated that pH was controlled during fer-
mentation (see Material and methods). No mention is
made about how the pH control was carried out.

[0013] Use of NH; as base is very normal for commer-
cial industrial relevant production of lactic acid bacteria
products in industry - in fact it may be considered as a
"standard".

[0014] Page 179, right column of the L. Kurtmann ar-
ticle discussed above indicates that amino groups from
the bacterial cells or from fermentation residues could be
involved in the creation of the unwanted pink/red color -
the article reads "a red compound is formed when ascor-
bic acid is oxidized to dehydroascorbic acid and reacts
with amino groups forming the pigment".

As further discussed below - in fact one may say that this
disclosed theory of the L. Kurtmann article TEACHES
AWAY from the present invention (i.e. NOT using a base
comprising NH3).

[0015] EP-A-1038951 (Nestle [CH]) discloses a media
for cultivating bacteria, the media comprising ascorbic
acid as an antioxidant and buffers like Na,CO5, KH,PO,
(see page 3, claim 3, and 4).

In [0026] itis said that e.g. ascorbic acid is provided sim-
ply as an example of a suitable antioxidant comprises in
the fermentation MEDIUM.

Said in other words, EP-A-1038951 do not directly and
unambiguously disclose a method for making bacteria,
wherein ascorbic acid is added to the harvested bacteria
concentrate - i.e. as discussed below, EP-A-1038951
does not explicitly disclose step (iii) of first aspect (claim
1) of the present invention as described herein.

[0016] The articles Liao et at, Food Chemistry 30
(1988) 289-312 and Hayashi et al, Agricultural and bio-
logical chemistry, vol. 49, 1985, pages 3139-3144 de-
scribe reactions of L-ascorbic acid related to its antioxi-
dant property in food and other issues such as browning
reaction.

SUMMARY OF THE INVENTION

[0017] The problem to be solved by the present inven-
tion is to provide a new method for producing a lactic acid
bacteria composition (e.g. dried) formulated with ascor-
bate or ascorbic acid as antioxidant, wherein the com-
position is not developing a significant pink/red color dur-
ing storage of the composition.

[0018] The inventors identified that unwanted pink/red
color development is relevant for different lactic acid bac-
teria cultures formulated with sodium ascorbate - i.e. not
only for the Lactobacillus acidophilus (La-5®) composi-
tion/sample analyzed in the article of L. Kurtmann.
[0019] As shown in working examples herein - the
pink/red color was also present in other commercial rel-
evant cultures such as the Lactobacillus rhamnosus
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(LGG®), Streptococcus thermophilus (TH-4™) and Bifi-
dobacterium animalis (BB-12®) cultures.

[0020] By investigating this further, the present inven-
tors identified that NH; had been used as base for the
fermentation pH control for all the analyzed La-5®,
LGG®, TH-4™ and BB-12® compositions.

[0021] Working further with it - the present inventors
identified that by using NaOH as base in stead of NH; -
it was surprisingly possible to produce dried La-5®,
LGG®, TH-4™ and BB-12® compositions formulated
with sodium ascorbate, wherein the compositions were
NOT developing a significant pink/red color during stor-
age of the compositions - see working examples herein
for further details.

[0022] Accordingly, the essence of the invention may
be seenin NOT using abase comprising NH3 (ammonia).
[0023] Without being limited to theory, it is believed
that the pink/red color problem in relation to use of NH4
may have following theoretical explanation.

[0024] Ammonia (NH3) is in equilibrium with ammoni-
um (NH,4*). The equilibrium has a pKa of 9.25 meaning
that at pH < 9.25 the majority will be present as ammo-
nium (NH,*) - i.e. positively charged at the pH the culture
is adjusted to in step (i) of first aspect of the invention
(see below).

The pKa for the two -OH groups in ascorbic acid is 4.17
and 11.6 respectively. This means that the -OH group
with the pKa of 4.17 is deprotonated and there will be a
negative charge (electron rich) point in the ascorbate
molecule. In figure 1 herein is shown the structure of so-
dium ascorbate and ascorbic acid.

It is evident that this is most pronounced at pH above 4
- however due the equilibrium effects it will - as known
to the skilled person also be relevant for pH above 3.
[0025] Without going into too many details - the es-
sence of the theory is that the positively charged NH4
(i.e. NH4*) "attack” the negatively charged (electron rich)
point in the ascorbate molecule and this initiates a chain
of reactions which at the end result in compounds giv-
ing/developing the unwanted pink/red color during stor-
age.

[0026] As evident to the skilled person - NaOH does
not have a similar to NH,* positively charged reactive
group and this is - according to theory - an essential rea-
son for that the pink/red color is not seen when NaOH is
used as base.

[0027] Page 179, right column of the L. Kurtmann ar-
ticle discussed above indicates that amino groups from
the bacterial cells or from fermentation residues could be
involved in the creation of the unwanted pink/red color -
the article reads "a red compound is formed when ascor-
bic acid is oxidized to dehydroascorbic acid and reacts
with amino groups forming the pigment".

In fact one may say that this disclosed theory of the L.
Kurtmann article TEACHES AWAY from the present
invention (i.e. NOT using a base comprising NH3).
[0028] In short, one may say that the L. Kurtmann the-
ory is based on other prior art indications that it could be
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amino groups that could be involved in the creation of
the unwanted pink/red color.

[0029] Overall, the amino group based theory in the
prior art may be summarized as the prior art refers to that
the amino group is attacking the carbonyl carbon of de-
hydroascorbic acid (DHA) - it is here important to note
thatthe carbonyl carbon has a partial positive charge (i.e.
an o+ charge) so that the lonely electron pair from the
amino group can attack the partial positively charged car-
bon.

As discussed above - the ammonia has a pKa of 9.25
meaning that at pH < 9.25 the majority will be present as
ammonium (NH4*) - i.e. positively charged at the pH the
culture is adjusted to in step (i) of first aspect of the in-
vention.

[0030] As evident to the skilled person - the positive
ammonia can NOT attack the partial positively charged
carbonyl carbon of DHA meaning thatammoniacan NOT
be involved in the creation of the unwanted red/pink color
by use of the "mechanism" of the theory described in the
L. Kurtmann article.

Said in other words - one may say that the amino group
related theory/mechanism described in the L. Kurtmann
article TEACHES AWAY from the present invention,
since one would objectively derive/understand from this
L. Kurtmann theory/mechanism that ammonia (i.e. NH,*
at herein relevant pH) should NOT be "dangerous" (i.e.
NH,4* should NOT be involved in the creation of the un-
wanted red/pink color).

[0031] As known to the skilled person - one may rou-
tinely identify other bases than NaOH that is not com-
prising NH; (ammonia) such as e.g. KOH, Na,COs.
[0032] Further, as evident to the skilled person the the-
ory above is not only relevant for sodium ascorbate but
generally for any relevant ascorbate or ascorbic acid.
[0033] As discussed above, the pink/red color is un-
wanted because for instance many consumers do not
like such a pink/red color since it may give an un-healthy
"look" of the lactic acid bacteria product.

Accordingly, the present invention is highly relevant for
commercially relevant production of lactic acid bacteria
composition, which is normally produced in industrial rel-
evant large scale.

[0034] Accordingly, a first aspect of the invention re-
lates to a method for making at least 2 kg (dry weight) of
a lactic acid bacteria composition formulated with from
1% to 50% of ascorbate orascorbic acid (w/w - dry matter)
as antioxidant wherein the method comprises the follow-
ing steps:

(i): fermenting the lactic acid bacteria - in a fermentor
(bioreactor) comprising at least 100 | fermentation
medium - under suitable conditions and wherein the
pH is controlled so 3 < pH < 8 during at least the
majority of the fermentation process by addition of a
base not comprising NH3 (ammonia);

(ii): harvesting of the lactic acid bacteria to get lactic
acid bacteria concentrate;
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(iii): adding ascorbate or ascorbic acid to the lactic
acid bacteria concentrate; and

(iv): processing in a suitable way the ascorbate or
ascorbic acid containing concentrate of step (iii) to
get the lactic acid bacteria composition formulated
with from 1% to 50% of ascorbate or ascorbic acid
(w/w - dry matter) as antioxidant;

and wherein the base is at least one base selected from
the group of bases consisting of: NaOH, KOH, Na,COs,
Na,S and Na,O.

[0035] As understood by the skilled person one does
not remove all added base in harvesting step (ii). Accord-
ingly, relevant amount of the added base is present in
the bacteria concentrate and therefore also presentwhen
e.g. sodium ascorbate is added to the concentrate in step
(ii).

[0036] As discussed above, the essence of the inven-
tion may be seen in NOT using a base comprising NH4
(ammonia) - i.e. the "addition of a base not comprising
NH3 (ammonia)" in step (i).

[0037] All the other steps of the method of the first as-
pect may essentially be seen as routine steps made ac-
cording to the prior art.

Routine steps - such as e.g. fermenting under suitable
conditions of step (i) - may not be discussed in further
details herein since the skilled person routinely knows
how to perform such prior art routine steps.

DRAWINGS
[0038]

Figure 1: The structures of sodium ascorbate and
ascorbic acid.

Figure 2: The picture in figure 2 shows the differenc-
esin color of a BB-12® batch produced in production
where NH; is used for pH adjustment during fermen-
tation and two batches produced in Pilot Plant where
NaOH is used for pH adjustment during fermenta-
tion.

Figure 3: The picture in figure 3 shows the same -
as in figure 2 - for La-5®.

DETAILED DESCRIPTION OF THE INVENTION

Lactic acid bacteria

[0039] As discussed above, the term "lactic acid bac-
teria" relates to a group of Gram-positive, non-sporing
bacteria, which carry out a lactic acid fermentation of sug-
ars.

[0040] Preferably,thelactic acid bacteria arelactic acid
bacteria selected from the group consisting of:

lactic acid bacteria belonging to genus Lactobacillus,
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such as Lactobacillus helveticus, Lactobacillus del-
bruekii subsp. bulgaricus, Lactobacillus fermentum,
Lactobacillus salivarius or Lactobacillus rhamnosus;
lactic acid bacteria belonging to genus Lactococcus,
such as Lactococcus lactis; lactic acid bacteria be-
longing to genus Streptococcus, such as Strepto-
coccus thermophilus;

lactic acid bacteria belonging to genus Leuconostoc,
such as Leuconostoc lactis; lactic acid bacteria be-
longing to genus Bifidobacterium, such as Bifidobac-
terium longum, bifidobacterium animalis, or Bifido-
bacterium breve;

lactic acid bacteria belonging to genus Propioni bac-
teria;

lactic acid bacteria belonging to genus Enterococ-
cus, such as Enterococcus faecum; and

lactic acid bacteria belonging to genus Pediococcus.

[0041] Some literature theoretically discusses if Bifido-
bacterium is a "real" lactic acid bacterium. In the present
context a Bifidobacterium is a lactic acid bacterium.
[0042] Within the lactic acid bacteria group above it is
preferred that at least one lactic acid bacterium is select-
ed from the group consisting of:

lactic acid bacteria belonging to genus Lactobacillus;
lactic acid bacteria belonging to genus Streptococ-
cus;

lactic acid bacteria belonging to genus Bifidobacte-
rium; and

lactic acid bacteria belonging to genus Lactococcus.

[0043] Even more preferably, the lactic acid bacteria
are lactic acid bacteria selected from the group consisting
of:

Lactobacillus acidophilus, Lactobacillus rhamnosus,
Streptococcus thermophilus and Bifidobacterium
animalis.

[0044] Most preferably, the lactic acid bacteria are lac-
tic acid bacteria selected from the group consisting of:

Lactobacillus acidophilus strain with deposit acces-
sion number DSM 13241;

Bifidobacterium animalis strain with deposit acces-
sion number DSM 15954; and

Streptococcus thermophilus strain with deposit ac-
cession number DSM 15957.

[0045] The DSM 13241 strain may herein be termed
La-5®, the DSM 15954 strain may herein be termed BB-
12® and the DSM 15957 strain may herein be termed
TH-4™,

Ascorbic acid or ascorbate

[0046] As known - ascorbate is a salt of ascorbic acid.
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[0047] Hereinit may be preferred to use sodium ascor-
bate as a suitable ascorbate.

[0048] Examples of other suitable salts of ascorbic acid
(ascorbate) include calcium ascorbate, magnesium
ascorbate or 2-phosphate trisodium ascorbate.

[0049] Useofascorbicacid may also berelevant-how-
ever due to its acidic effect one needs to take this into
account for relevant pH adjustment.

Lactic acid bacteria composition

[0050] The lactic acid bacteria composition may com-
prise one single strain (e.g. Lactobacillus acidophilus (La-
5®)) or it may comprise a mixture of different strains. It
may also comprise not lactic acid bacteria such as e.g.
yeast.

[0051] The weight of the composition is preferably at
least 5 kg (dry weight), more preferably at least 15 kg
(dry weight) and most preferably at least 50 kg (dry
weight).

[0052] As understood by the skilled person - a higher
weight of the composition is related to a bigger large scale
production that may be advantageous for obvious rea-
sons.

[0053] Commercially, is many times used freeze-dry-
ing. Accordingly, if drying is used in step (iv) of first aspect
it may be freeze drying to get a freeze dried lactic acid
bacteria composition.

[0054] As discussed above, the lactic acid bacteria
composition is formulated with from 1 % to 50% of ascor-
bate or ascorbic acid (w/w - dry matter).

[0055] The term "w/w - dry matter" is understood by
the skilled person to mean weight based on dry matter
of the composition.

For instance if the lactic acid bacteria composition is a
frozen composition - e.g. 10% of ascorbate or ascorbic
acid (w/w - dry matter) shall be understood as one dries
e.g. a sample of the composition and then measures that
there is 10% ascorbate or ascorbic acid as dry matter of
the composition.

[0056] Many times the lactic acid bacteria composition
is formulated with from 2% to 24% of ascorbate or ascor-
bic acid (w/w - dry matter) or it is formulated with from
5% to 15% of ascorbate or ascorbic acid (w/w - dry mat-
ter).

[0057] As evident to the skilled person, the amount of
added e.g. sodium ascorbate in step (iii) of first aspect
will determine the amount of e.g. sodium ascorbate (w/w
- dry matter) in the lactic acid bacteria composition after
e.g. drying of step (iv).

[0058] As evident to the skilled person one may add
other relevant compounds to the concentrate in step (iii)
of first aspect.

[0059] Forinstance, if freeze drying is used in step (iv)
there is normally added so-called cryoprotectant in step
(iii).

[0060] A cryoprotectant is a substance that is used to
protect biological tissue from freezing damage (damage
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due to ice formation) and examples of a suitable cryo-
protectant are e.g. sucrose, maltodextrin, trehalose or
glycerol.

Fermenting - step (i) of first aspect

[0061] Depending on how big one makes the large
scale production - the fermentor (bioreactor) may com-
prise atleast 500 | fermentation medium or atleast 10000
| fermentation medium.

[0062] As discussed above, the pH is controlled so 3
< pH < 8 during at least the majority of the fermentation
process by addition of a base not comprising NH; (am-
monia).

[0063] The pH is controlled in order to have a 3 < pH
< 8 during at least the majority of the fermentation proc-
ess, since lactic acid bacteria generally do not grow prop-
erly at pH below 3.

[0064] Defendingon the specifictype of lactic acid bac-
teria - the pH may be controlled so 4 <pH < 7.

[0065] Generally speaking, the skilled person knows
how to control pH during fermentation by proper addition
of suitable amounts of base.

[0066] As evident to the skilled person in the present
context - the term "majority" in step (i) should be under-
stood as that the pH may some times for relatively short
times e.g. get below 3 - for instance just before extra
amount of base is added in case the base is not added
continuously.

Base not comprising NH; (ammonia)

[0067] As discussed above - in working examples
herein is used NaOH as a good example of a suitable
base not comprising NH3 (ammonia).

[0068] As know to the skilled person - suitable exam-
ples may be at least one base selected from the group
of bases consisting of: NaOH, KOH, Na,CO3, Na,S and
Na,O.

[0069] Within the list above NaOH or KOH are gener-
ally most preferred.

Steps (ii) to (iv) of first aspect

[0070] As discussed above, all the steps (ii) to (iv) of
the method of the first aspect may essentially be seen
as routine steps made according to the prior art.

[0071] Forinstance, asknown to the skilled person har-
vesting of the lactic acid bacteriato getlactic acid bacteria
concentrate (step (ii)) may be by centrifugation. Harvest-
ing may also be by ultra-filtration.

[0072] Forinstance, as known to the skilled personone
may add the e.g. sodium ascorbate to the lactic acid bac-
teria concentrate (step (iii)) by e.g. dissolving dry sodium
ascorbate in water before it is added to the concentrate.
Alternatively, one may add dry sodium ascorbate "direct-
ly" into the concentrate.

[0073] With respect to step (iv) the specific way of
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processing will of course depend on the application.
For instance, if one wants a dried lactic acid bacteria
composition then the processing in step (iv) is drying.

If one wants a frozen lactic acid bacteria composition
then the processing in step (iv) is freezing.
Alternatively, if one want a liquid lactic acid bacteria com-
position then one actually does not need to do any further
processing after step (iii).

EXAMPLES
EXAMPLE 1: Color measurements

[0074] The pink/red color measurement was done as
described in the article discussed herein of L. Kurtmann.
[0075] As explains on page 2 of the article the color
measurements are done in the following way:

The surface color of the dried cultures was measured
using the CIELAB color system with the L*, a* and
b* coordinates and measured by a Tristimulus Colo-
rimeter (Minolta Chroma Meter CR-300, Osaka, Ja-
pan). In this study the color changes were expressed
by the b* value, which measures yellowness (+) or
blueness (-), where an increase in the b* value re-
flects a change in color towards yellow and brown,
and the a* value, which measures the redness (+)
or greenness (-). The values were determined as the
mean of three measurements each at 10 different
places on the surface of the dried bacteria sample.

EXAMPLE 2: Exchange of NH3 with NaOH for pH ad-
justment during fermentation

Strains- commercially available from Chr. Hansen A/S:

[0076]

Lactobacillus acidophilus (La-5®);
Lactobacillus rhamnosus (LGG®)
Bifidobacterium animalis (BB-12®).
Streptococcus thermophilus (TH-4™)

Methods:

[0077] For all 3 strains were made pilot scale produc-
tion in accordance with the method of the first aspect
herein.

[0078] For each strain there were in one production
used NaOH to control pH during the fermentation (step
(i) of first aspect) and as a control/reference was in an-
other production used NH3 to control pH. Everything else
- e.g. the amount of added sodium ascorbate in step (iii)
- were 100% identical in the productions.

[0079] All produced lactic acid bacteria compositions
comprised around 10% of sodium ascorbate (w/w - dry
matter) as antioxidant in the dry product.

[0080] Afterfreeze drying (step (iv)) - The color change
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of freeze dried lactic acid bacteria compositions pro-
duced by respectively NaOH and NH; stored at
30°C/30% relative humidity (RH) was followed.

[0081] The color of all the products was measured with
a Minolta colorimeter (see example 1) and pictures were
taken as well.

Results

[0082] The picture in figure 2 shows the differences in
color of a BB-12® batch produced in production where
NH,; is used for pH adjustment during fermentation and
two batches produced in Pilot Plant where NaOH is used
for pH adjustment during fermentation.

[0083] The picture in figure 3 shows the same for La-
5®.

[0084] From the pictures it can be seen that there is a
larges improvement on the color (less red/pink color) by
changing from NH5 to NaOH.

[0085] Similar positive result was identified for LGG®
and TH-4™,

Conclusion

[0086] The results clearly shows that by that by using
NaOH as base in stead of NH; - it was possible to produce
dried La-5®, LGG®, BB-12® and TH-4™ compositions
formulated with sodium ascorbate, wherein the compo-
sitions were NOT developing a significant pink/red color
during storage of the compositions.

REFERENCES

[0087] 1.L.Kurtmannetal.,"Storage stability of freeze-
dried Lactobacillus acidophilus (La-5) in relation to water
activity and presence of oxygen and ascorbate"; Cryobi-
ology (2009), doi:10.1016/j.cryobiol.2008.12.001 - was
published on the Internet in December 2008.

Claims

1. A method for making at least 2 kg (dry weight) of a
lactic acid bacteria composition formulated with from
1% to 50% of ascorbate or ascorbic acid (w/w - dry
matter) as antioxidant, wherein the method compris-
es following steps:

(i): fermenting the lactic acid bacteria - in a fer-
mentor (bioreactor) comprising atleast 100 | fer-
mentation medium - under suitable conditions
and wherein the pH is controlled so 3 < pH < 8
during at least the majority of the fermentation
process by addition of a base not comprising
NH3 (ammonia);

(ii): harvesting of the lactic acid bacteria to get
lactic acid bacteria concentrate;

(iii): adding ascorbate or ascorbic acid to the lac-
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tic acid bacteria concentrate; and

(iv): processing in a suitable way the ascorbate
or ascorbic acid containing concentrate of step
(iii) to get the lactic acid bacteria composition
formulated with from 1 % to 50% of ascorbate
or ascorbic acid (w/w - dry matter) as antioxi-
dant;

and wherein the base is at least one base selected
from the group of bases consisting of: NaOH, KOH,
Na,CO5; Na,S and Na,O.

The method of claim 1, wherein there in step (iii) of
claim 1 is added sodium ascorbate.

The method of claims 1 or 2, wherein the processing
in step (iv) of claim 1 is drying to get a dried lactic
acid bacteria composition.

The method of claims 1 or 2, wherein the processing
in step (iv) of claim 1 is freezing to get a frozen lactic
acid bacteria composition.

The method of any of the preceding claims, wherein
the lactic acid bacteria are lactic acid bacteria se-
lected from the group consisting of:

lactic acid bacteria belonging to genus Lactoba-
cillus, such as Lactobacillus helveticus, Lacto-
bacillus delbruekii subsp. bulgaricus, Lactoba-
cillus fermentum, Lactobacillus salivarius or
Lactobacillus rhamnosus;

lactic acid bacteria belonging to genus Lacto-
coccus, such as Lactococcus lactis;

lactic acid bacteria belonging to genus Strepto-
coccus, such as Streptococcus thermophilus;
lactic acid bacteria belonging to genus Leucon-
ostoc, such as Leuconostoc lactis;

lactic acid bacteria belonging to genus Bifido-
bacterium, such as Bifidobacterium longum, bi-

fidobacterium animalis, or Bifidobacterium
breve;

lactic acid bacteria belonging to genus Propioni
bacteria;

lactic acid bacteria belonging to genus Entero-
coccus, such as Enterococcus faecum; and
lactic acid bacteria belonging to genus Pedio-
coccus.

6. The method of claim 5, wherein the lactic acid bac-

teria are lactic acid bacteria selected from the group
consisting of:

lactic acid bacteria belonging to genus Lactoba-
cillus;

lactic acid bacteria belonging to genus Strepto-
coccus;

lactic acid bacteria belonging to genus Bifido-
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bacterium; and
lactic acid bacteria belonging to genus Lacto-
coccus.

The method of claim 6, wherein the lactic acid bac-
teria are lactic acid bacteria selected from the group
consisting of:

Lactobacillus acidophilus, Lactobacillus rham-
nosus, Streptococcus thermophilus and Bifido-
bacterium animalis.

The method of claim 3, wherein the drying in step
(iv) is freeze drying to get a freeze dried lactic acid
bacteria composition.

The method of any of the preceding claims, wherein
the lactic acid bacteria composition is formulated
with from 5% to 15% of ascorbate or ascorbic acid
(w/w - dry matter).

The method of claim 8, wherein there is also added
a cryoprotectant in step (iii) of claim 1.

The method of any of the preceding claims, wherein
the fermentor (bioreactor) in step (i) of claim 1 com-
prises at least 500 | fermentation medium.

The method of any of the preceding claims, wherein
the method of claim 1 is a method for making at least
5 kg (dry weight) of a dried lactic acid bacteria com-
position formulated with from 1% to 50% of ascor-
bate or ascorbic acid (w/w - dry matter) as antioxi-
dant.

The method of any of the preceding claims, wherein
the base is NaOH or KOH.

The method of claim 13, wherein the base is NaOH.

The method of any of the preceding claims, wherein
the pH in step (i) of claim 1is controlled so 4 <pH < 7.

Patentanspriiche

1.

Verfahren zur Herstellung von mindestens 2 kg (Tro-
ckengewicht) einer Milchsdurebakterien-Zusam-
mensetzung, die mit 1 % bis 50% Askorbat oder As-
corbinsaure (Gewicht/Gewicht - Trockenmasse) als
Antioxidans formuliert ist, wobei das Verfahren fol-
gende Phasen umfasst:

(i): Fermentierung der Milchs&urebakterienin ei-
nem Garbottich (Bioreaktor) mitmindestens 100
| Fermentationsmedium unter geeigneten Be-
dingungen und wobei der pH-Wert so gesteuert
wird, dass 3 < pH < 8 wahrend mindestens des
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groRten Teils des Garprozesses ist, durch Zu-
gabe einer Base, die nicht NH; (Ammoniak) um-
fasst;

(ii): Ernten der Milchsdurebakterien, um ein
Milchsaurebakterien-Konzentrat zu erhalten;
(iii): Zugabe von Askorbat oder Ascorbinsaure
zu dem Milchsaurebakterien-Konzentrat; und
(iv): Verarbeitung, auf geeignete Art, des Askor-
bats oder der Ascorbinsaure, die das Konzentrat
von Phase (lll) enthélt, um die Milchsaurebak-
terien-Zusammensetzung zu erhalten, die mit
1% bis 50% Askorbat oder Ascorbinsaure (Ge-
wicht/Gewicht - Trockenmasse) als Antioxidans
formuliert ist;

und wobei die Base mindestens eine Base ausge-
wahlt aus folgender Gruppe ist: NaOH, KOH,
Na,CO,, Na,S und Na,O.

Verfahren nach Anspruch 1, wobei dortin Phase (l11)
nach Anspruch 1 Natriumaskorbat hinzugegeben
wird.

Verfahren nach den Anspriichen 1 oder 2, wobei die
Verarbeitung in Phase (iv) nach Anspruch 1 Trock-
nen ist, um eine getrocknete Milchsdurebakterien-
Zusammensetzung zu erhalten.

Verfahren nach den Anspriichen 1 oder 2, wobei die
Verarbeitung in Phase (iv) nach Anspruch 1 Gefrie-
ren ist, um eine gefrorene Milchsaurebakterien-Zu-
sammensetzung zu erhalten.

Verfahren nach einemdervorigen Patentanspriiche,
wobei die Milchsaurebakterien aus folgender Grup-
pe ausgewahlt sind:

Milchsaurebakterien der Gattung Lactobacillus,
wie zum Beispiel Lactobacillus helveticus, Lac-
tobacillus delbruekii subsp. bulgaricus, Lacto-
bacillus fermentum, Lactobacillus salivarius
oder Lactobacillus rhamnosus;
Milchsaurebakterien der Gattung Lactococcus,
wie zum Beispiel Lactococcus lactis; Milchsau-
rebakterien der Gattung Streptococcus, wie
zum Beispiel Streptococcus thermophilus;
Milchsaurebakterien der Gattung Leuconostoc,
wie zum Beispiel Leuconostoc lactis; Milchsau-
rebakterien der Gattung Bifidobacterium, wie
zum Beispiel Bifidobacterium longum, Bifido-
bacterium animalis oder Bifidobacterium breve;
Milchs&urebakterien der Gattung Propioni-Bak-
terien;

Milchsadurebakterien der Gattung Enterococ-
cus, wie zum Beispiel Enterococcus faecum;
und

Milchsaurebakterien der Gattung Pediococcus.
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Verfahren nach Anspruch 5, wobei die Milchsaure-
bakterien aus folgender Gruppe ausgewahlt sind:

Milchsaurebakterien der Gattung Lactobacillus;
Milchsaurebakterien der Gattung Streptococ-
cus;

Milchsaurebakterien der Gattung Bifidobacteri-
um und

Milchsaurebakterien der Gattung Lactococcus.

Verfahren nach Anspruch 6, wobei die Milchsdure-
bakterien aus folgender Gruppe ausgewahlt sind:

Lactobacillus acidophilus, Lactobacillus rham-
nosus, Streptococcus thermophilus und Bifido-
bacterium animalis.

Verfahren nach Anspruch 3, wobei das Trocknen in
Phase (iv) Gefriertrocknen ist, um eine gefrierge-
trocknete Milchsaurebakterien-Zusammensetzung
zu erhalten.

Verfahren nach einem dervorigen Patentanspriiche,
wobei die Milchsdurebakterien-Zusammensetzung
mit 5% bis 15% Askorbat oder Ascorbinséure (Ge-
wicht/Gewicht - Trockenmasse) formuliert ist.

Verfahren nach Anspruch 8, wobei auch ein Kryo-
protektor in Phase (lll) nach Anspruch 1 hinzugege-
ben wird.

Verfahren nach einem dervorigen Patentanspriiche,
wobei der Garbottich (Bioreaktor) in Phase (i) nach
Anspruch 1 mindestens 500 | Fermentationsmedium
umfasst.

Verfahren nach einem dervorigen Patentanspriiche,
wobei das Verfahren nach Anspruch 1 ein Verfahren
zur Herstellung von mindestens 5 kg (Trockenge-
wicht) einer getrockneten Milchsdurebakterien-Zu-
sammensetzung ist, die mit 1 % bis 50% Askorbat
oder Ascorbinsaure (Gewicht/Gewicht - Trocken-
masse) als Antioxidans formuliert ist.

Verfahren nach einem dervorigen Patentanspriiche,
wobei die Base NaOH oder KOH ist.

Verfahren nach Anspruch 13, wobei die Base NaOH
ist.

Verfahren nach einem dervorigen Patentanspriiche,
wobei der pH-Wert in Phase (i) nach Anspruch 1 so
gesteuert wird, dass 4 < pH < 7 ist.

Revendications

1.

Méthode pour produire au moins 2 kg (poids a sec)
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d’une composition de bactéries d’acide lactique for-
mulée avec 1% jusqu’a 50% d’ascorbate ou acide
ascorbique (p/p - matiére séche) comme antioxy-
dant, ou la méthode comprend les étapes suivantes:

(i): fermentation des bactéries d’acide lactique
- dans un fermenteur (bioréacteur) comprenant
au moins 100 | de milieu de fermentation - dans
des conditions appropriées et ou le pH est con-
trolé de fagon que 3 < pH < 8 pendant au moins
la plus grande partie du procédé de fermentation
en ajoutant une base qui ne comprend pas de
NH5 (ammoniac),

(ii): récolte des bactéries d’acide lactique pour
obtenir un concentré de bactéries d’acide lacti-
que;

(iii): addition de I'ascorbate ou acide ascorbique
au concentré de bactéries d’acide lactique;

et

(iv): traitement de fagon appropriée de I'ascor-
bate ou acide ascorbique contenant le concen-
tré de la phase (iii) pour obtenir la composition
de bactéries d’acide lactique formulée avec 1%
jusqu’a 50% d’ascorbate ou acide ascorbique
(p/p - matiére séche) comme antioxydant;

et ou la base est au moins une base sélectionnée
du groupe de bases composé de: NaOH, KOH,
Na,CO,, Na,S et Na,O.

Méthode selon la revendication 1, ou dans la phase
(iii) de la revendication 1 de I'ascorbate de sodium
est ajouté.

Méthode selon les revendications 1 ou 2, ou le trai-
tement dans la phase (iv) de la revendication 1 est
séchage, pour obtenir une composition de bactéries
d’acide lactique séchée.

Méthode selon les revendications 1 ou 2, ou le trai-
tement dans la phase (iv) de la revendication 1 est
congélation pour obtenir une composition de bacté-
ries d’acide lactique congelée.

Méthode selon une quelconque des revendications
précédentes, ou les bactéries d’acide lactique sont
des bactéries d’acide lactique sélectionnées du
groupe composeé de:

bactéries d’acide lactique appartenant au genre
Lactobacillus, comme Lactobacillus helveticus,
Lactobacillus delbruekii subsp. bulgaricus, Lac-
tobacillus fermentum, Lactobacillus salivarius
ou Lactobacillus rhamnosus;

bactéries d’acide lactique appartenant au genre
Lactococcus, comme Lactococcus lactis,
bactéries d’acide lactique appartenant au genre
Streptococcus, comme Streptococcus thermo-
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bactéries d’acide lactique appartenant au genre
Leuconostoc, comme Leuconostoc lactis,
bactéries d’acide lactique appartenant au genre
Bifidobacterium, comme Bifidobacterium lon-
gum, bifidobacterium animalis ou Bifidobacte-
rium breve;

bactéries d’acide lactique appartenant au genre
bactéries Propioni,

bactéries d’acide lactique appartenant au genre
Enterococcus, comme Enterococcus faecum; et
bactéries d’acide lactique appartenant au genre
Pediococcus.

Méthode selon la revendication 5, ou les bactéries
d’acide lactique sont des bactéries d’acide lactique
sélectionnées du groupe composé de:

bactéries d’acide lactique appartenant au genre
Lactobacillus;

bactéries d’acide lactique appartenant au genre
Streptococcus;

bactéries d’acide lactique appartenant au genre
Bifidobacterium; et

bactéries d’acide lactique appartenant au genre
Lactococcus.

Méthode selon la revendication 6, ou les bactéries
d’acide lactique sont des bactéries d’acide lactique
sélectionnées du groupe composé de:

Lactobacillus acidophilus, Lactobacillus rham-
nosus, Streptococcus thermophilus et Bifido-
bacterium animalis.

Méthode selon la revendication 3, ou le séchage
dans la phase (iv) est lyophilisation pour obtenir une
composition de bactéries d’acide lactique lyophili-
sée.

Méthode selon une quelconque des revendications
précédentes, ou la composition de bactéries d’acide
lactique est formulée avec 5% jusqu’a 15% d’ascor-
bate ou acide ascorbique (p/p - matiére seche).

Méthode selon la revendication 8, ou un cryoprotec-
teur est également ajouté dans la phase (iii) de la
revendication 1.

Méthode selon une quelconque des revendications
précédentes, ou le fermenteur (bioréacteur) dans la
phase (i) de la revendication 1 comprend au moins
500 | de milieu de fermentation.

Méthode selon une quelconque des revendications
précédentes, ou la méthode de la revendication 1
est une méthode pour produire au moins 5 kg (poids
a sec) d’'une composition de bactéries d’acide lacti-
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que séchée formulée avec 1% jusqu’a 50% d’ascor-
bate ou acide ascorbique (p/p - matiére seche) com-
me antioxydant.

Méthode selon une quelconque des revendications
précédentes, ou la base est NaOH ou KOH.

Méthode selon la revendication 13, ou la base est
NaOH.

Méthode selon une quelconque des revendications
précédentes, ou le pH dans la phase (i) de la reven-
dication 1 est contr6lé de fagon que 4 <pH < 7.
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Figure 1

Sodium ascorbate Ascorbic acid

1"
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Figure 2

BB-12® formulated with sodium ascorbate anc
- stored at 30° C/30% RH
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Figure 3

La-5® formulated with sodium ascorbate and
stored at 30° C/30% RH
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